INTRODUCTION
The 1987 report by Van Slyke and Tang 1 on the unique luminescense of tris-quinolatoaluminum has led to considerable interest in related substances. Several groups have reported the synthesis of various aluminoquinolinato complexes 2 " 5 . However, the preparation of aluminoquinaldate complexes as described originally from tris(isobutyl)aluminum (/-BU 3 A1) and 2-methyl-8-hydroxyquinoline (QH) does not always result in high or reproducible yields 2, 3 . While all reasons for this are not known, impure and wet solvents, the presence of air, or the purity of starting materials may be contributing factors. These problems are largely avoided by the isolation of the intermediates i-butylbis(quinaldinato)aluminum J-BUA1Q 2 1 and bis(i-butyl)alumoquinaldinate /-BU 2 A1Q 2, as light yellow crystalline products. These complexes are useful for the synthesis of a variety of more complex aluminum quinaldinate derivatives. They can be prepared easily by the reaction of triisobutylaluminum with QH in toluene (Equations 1, 2). We report here the synthesis, X-ray crystal structures and photoluminiscent properties of 1 and 2, as well as the synthesis of the oxo-bridged compound bis(2-methyl-8-quinolato)aluminum(III)^-oxo-bis(2-methyl-8-quinolato)aluminum(III) 3. 
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RESULTS AND DISCUSSION
Synthesis
1 and 2 were prepared from ;'-Bu 3 AI and QH essentially according to the procedure of Moore and coworkers 4 . However, we have found it advantageous to follow the progress of the reaction by "H NMR spectroscopy, since it is important to work the reaction up promptly on completion, in order to maximize the yield of 1 and 2. We observe the disappearance of the signals of the methyl group of QH at δ 2.306 ppm and the doublet of Al-C// 2 protons of /'-Bu 3 A1 at δ 0.772 and 0.794 ppm, and the appearance of the shifted signals of the methyl group of 8-hydroxyquinaldine fragments of complexes 1 or 2 at δ 2.994 ppm, as well as the complex multiplet signal of AL-CH 2 at 0.552 ppm (for 1) and 0.812 ppm (for 2). The oxygen-bridged compound bis(2-methyl-8-quinolato)aluminum(III)-μ-oxo-bis(2-methyl-8-quinolato)aluminumΠII), 3 was prepared earlier by Kushi and Fernando, in a reaction between QH and A1C1 3 in dry chloroform (evidently, adventitious water must have been present to provide the oxygen atom in the product). We prepared 3 in a designed synthesis, by the slow hydrolysis of 1 in toluene solution.
X-Ray Crystal Structures 1 and 2 were characterized by 'H and 13 C NMR and by X-ray crystallography. The summary of crystal data and intensity collection parameters for 1, 2 and 3 are listed in Table 1 . The results of single crystal X-ray studies of 1 and 2 are presented in Tables 2 and 3 Blessing [7] , SHELXTL Blessing [7] , SHELXTL Blessing [7] , SHELXTL [8] [8]
[8]
Compound 1 exists as a monomer, with five-coordinate aluminum in a slightly distorted trigonal bipyramidal configuration. A similar geometry has been reported for several other five-coordinated aluminum complexes with two nitrogen, two oxygen, and one other atom in the coordination sphere 9 ' 5 . The X-ray crystal structure of bis(2-methyl-8-quinolato)aluminum(IIl)^-oxo-bis(2-methyl-8-quinolato)aluminum(III) 3 has been published earlier, refined to an R factor of 8.9% for 3821 independent reflections 6 . We have redetermined the structure of 3, obtaining an R factor of 5.59%. The data was acquired on a small weakly diffracting crystal and the high angle data were of inferior quality. Numerous attempts to recrystallize the sample did not yield a specimen of higher quality. The composition of the complex was unequivocally established and bond distances and angles possess reasonable esd's. It was important to confirm the structure of compound 3 by means of X-ray analysis and due to the importance of the structure we consider the data quality sufficient for the structure to be included in the publication. The structure of 3 is shown in Figure 3 . Selected bond lengths and angles of 3 are listed in Table 4 . Robert West et cd.
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The emission spectra in THF solution of compounds 1 and 2 are shown in Figures 4 and 5 (the concentrations used for measurements were about 10" 7 mol/L). Both compounds display strong blue emission, at 480 nm for 1 and 472 nm for 2. These emission bands are also shifted to higher energy compared with hydroxyquinoline complexes of aluminum M . (14) 2.124(7) Al(l)-C (15) 1.9975 (16) 1.983 (7) 0(1)-C(9) 1.3519 (18) 1.364 (8) 0(1>A1(1A) 2.0336 (11) 2.003 (3) 0 (1) In recent publication bis(2-methyl-8-quinolinolato)aluminum(III) hydroxide complex (A1Q 2 0H) was reported 18 . This compound has strong fluorescent emission at 485 nm, also blue-shifted compared with that for aluminum quinoline derivatives. The blue shift was suggested to result from steric hindrance provided by the 2-methyl groups on the 8-hydroxyquinaldine ligands, weakening or preventing the formation of Al -Ν bonds 18 . The same explanation was offered for the blue shifted emission of bis(2-methyl-8-quinolato)aluminum(III)^-oxo-bis(2-methyl-8-quinolato)aluminum(III), 3 4 . However, our structural data show that the Al -Ν bond length is essentially identical in 1, 2 and AlQ 2 OH 18 . The steric hindrance explanation therefore seems incorrect. The blue-shifted emission of compounds 1 and 2 is, however, in good agreement with a prediction made by molecular modeling , that substitution of an electron-donor substituent at the C-4 or C-2 position of the pyridyl side of the quinolate ligand will cause a blue shift. The quantum yield for emission was measured in dilute THF solution in which the UV absorbance was between 0.005 and 0.01. Results are shown in Table 5 .
C(U) Figure 3 . Molecular structure of 3. The ellipsoids are drawn at the 50% probability level. Table 4 . Bond lengths (A) and angles (°) for 3 Robert West et al.
Synthesis, Structure and Photophysical Properties of i-BuAl(O-8-C l0 H 9 N) 2 and [(i-Bu) 2 ΑΙ(μ-0-8-€ ι() Η,,Ν)] 2
300 400 500 600 nm Figure 5 . Absorption, excitation and emission spectra of 2. 
EXPERIMENTAL
General
The syntheses were carried out using a standard Schlenk line under a nitrogen gas atmosphere. 'H and 13 C NMR spectra were recorded at 20°C on a Bruker AC 300 spectrometer working at 299.9 MHz for 'H 125.1 MHz for 13 C in C 6 D 6 . The chemical shifts are expressed in ppm using TMS as an internal standard ( Η and l3 C data). UV and fluorescence spectra were recorded on a HP 8452 UV-Visible Spectrophotometer and F-4500 Fluorescence spectrophotometer, respectively. Mass-spectra were recorded on the Micromass AutoSpec Mass Spectrometer. /-BU 3 A1 was obtained from Aldrich and 8-hydroxy-2-methylquinoline was obtained from Acros. Both compounds were used without further purification. Toluene for reactions and crystallization was dried with sodium under nitrogen and distilled. Synthesis /-BUAI^-O-8-C 10 H 9 N)2 (1). (/'-BU) 3 A1 (0.99 g, 5 mmol) was dissolved in toluene (10 mL) and added dropwise to 2-methyl-8-hydroxy-quinolinoline (1.56 g, 10 mmol) in toluene (15 mL) at room temperature. Vigorous gas evolution was observed during 30 min at room temperature. The mixture was heated to a gentle reflux for 3-4 h. The product was collected after crystallization at room temperature from toluene as slightly yellowish crystals (3. 
